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The Subaru Coronagraphic Extreme Adaptive Optics platform

Testbed during the day — Instrument during the night

m At the IR Nasmyth platform of the Subaru Telescope, @~ _— | i WSS
Maunakea, Hawaii, 4139 m altitude.

m 50 nights/year (40+ of science)

m Beganin 2009 as a Coronagraph+WFS/C demonstrator RP" " ~an c ‘ E \ L
behind AO188. ‘ FIRST-PL :

m  Firstlightin S11A, Science operation started in S14B Telescope r—“ M'h T} L
with HiCIAO (until S17A). y b /;

m First Open-Use nights with CHARIS (S17A-), VAMPIRES \

NIRWFS+LTAO &=
(S18A-), FPDI (S21B-), MEC (S22A-S24B), FIRST-PL (S26B-) LI -
m  Grew to a full high-contrast platform, testing:

] Wavefront control
Coronagraphy
Imaging
Interferometry
Spectroscopy
Polarimetry
Photonics
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Danielle Bovie et al. 2025
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Mona El Morsy et al. 2025

2023/06/04

CHARIS (JHK)

SUM 2026
6/19/26
3

SCExAO/CHARIS
2024 February 20
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Thayne Currie et al. 2026
2024/07/29 VAMPIRES |
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SCExAQ’s Palila camera, H-band
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HD172449 (H-mag=8.18, extinction=0.28, airmass=1.07)
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EPSBOO (H-mag=0.13, extinction=3.13, airmass=1.20)

AO3k+SCEXAO
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m  AO3k provides a high quality PSF thanks to the NIRWFS and the 3000 actuators. This is the PSF feeding IRCS, SPIDERS and NINJA.
m  Asecond layer of ExXAO can improve the stability of the speckle field in the case of SCEXAO, if there is enough light for the PyWFS.
m Insome cases, the second DM could be use for dark hole digging (SPIDERS, SCExAQ)
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In Phase Il, a newly installed
Nasmyth beam switcher (NBS)
increases the modularity of the AO

system. Light can be fed to 4

different ports, we can even share
the light between instruments.

The NIRWFS was i
upgraded and SCEROC

relocated next to the

new LTAO.
o K/L band
SPIDERS was visiting Q high-res
—— spectroscopy
from Nov. 2025 to SFe. R+20,000

June 2026, and NINJA y/J band
. . H-band PDI (Il iiinciic
will be installed soon. k (C-RED ONE) s
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Version 2 of the NIRWFS was integrated and installed behind AO3k, along with
the NBS and LTAO.

NIRWFS v2 was already used during the commissioning of the NBS and showed
similar performances as v1. The optical binning mode allows to increase the
magnitude limit by 1.5 mag: mH between 12 and 14.5 depending on the mode
and the spectral type of the NGS.

A new L-band dichroic was also added for IRCS observations.

NIRWFS v2 combined with the NBS improves the observing flexibility
dramatically.
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Work led by Garima Singh

On-sky testing with linear algorithm

LLOWES loop open LLOWEFS loop closed Machine learning-based LLOWFS reconstructor (concept
tested on the SPIDERS instrument)

LLOWFS Science NIR Science

1550nm, 50nm x2 1550nm, 50nm Mode 0
_._ ‘Pdf::‘\(hon ..“.

PSF nOt Spl itting z .d...d"....‘p Reference
! o
£ m,.w”
% ~500 ...P'.". Petal mode]
& ..P'. (524 nm)

~1000 ...“.0’

Residuals / Crosstalk vs Mode 0

2288
gaga
ggeg

PALILA camera viewer PALILA camera viewer

H -1000 =500 o 500 1000
True Mode 0 amplitude (nm)

Predicted mode

Improved linearity range of LLOWFS (four petal modes),
Laboratory, Vortex coronagraph, H-band, Singh et al in prep
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https://voutu.be/V39GubaxgQ



http://www.youtube.com/watch?v=V39GubaxgQI&t=20
https://youtu.be/V39GubaxgQI
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SCExAO is constantly evolving. We are pushing for better wavefront control, as well as visible/IR photonics developments.

C-RED ONE
Spectro

( | | K-REACH: K-band

: spectro (IRCS)
REACH: Yto H = ~—
band High-res e

i

) , y/J band :
H-band PD_‘ MKIDS IFU J to K band
(C-RED ONLY) MEC) '-U (CHARIS)
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m  We will improve WFC of AO3k and SCExAO with
automatic gains, machine learning, LWE correction

m SPIDERS showed that AO3k is good enough so that
we can focus on dark hole digging and stabilization
with SCExAO

m  We will upgrade the SCEXAO BMC 2k DM to a BMC \
Hex-3k DM (end of 2026)

| More actuators is more better

m The segmented DM will allow us to perform relevant tests
for TMT and HWO.

m We end up with a free 2k DM but no electronics

m  We can buy new electronics (cheap...)
m  Replace a fold mirror with the 2k DM for 2 DM control
m CHARIS v2?
m LEONARDO’s detector developments are promising, with
Ike Pono, a 1kx1k HgCdTe detector

m  Hopefully a 2kx2k detector drop-in replacement to the
HAWAII2RG in the future

Segments can be moved individually...




